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Trabecular bypass stents decrease intraocular pressure in cultured human anterior segments. 
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PURPOSE: To determine the effect on intraocular pressure ( IOP) of bypassing the trabecular 
meshwork in cultured human anterior segments. DESIGN: Prospective laboratory investigation using 
normal human eyes obtained at autopsy. METHODS: Anterior segments from 21 eyes were placed in 
perfusion culture, and trabecular bypass stents were inserted through the trabecular meshwork, with 
the lumen of the tube opening into Schlemm's canal. Eyes received from one to four stents, placed 
equidistant apart. In eyes receiving one or two stents, additional stents were later added to a 
maximum of four per eye. RESULTS: Intraocular pressure was lowered after placement of a single 
stent, from 21.4 +/- 3.8 mm Hg to 12.4 +/- 4.2 (P < .001). This corresponded to an 84% increase in 
facility of outflow. Eyes receiving more than one stent had final IOP of 1 1.9 +/- 3.7 mm Hg. Nine 
eyes had sequential addition of stents, and seven of these had a further decrease of IOP (13.6 +/- 4.1 to 
10.0 +/- 4.3; P = .02). Excision of the entire meshwork, between stents, dropped IOP to 6.3 +/- 3.2 
mm Hg, indicating some residual meshwork or canal resistance remained even after placement of three 
stents. CONCLUSIONS: Bypass of the trabecular meshwork lowers IOP in cultured human anterior 
segments. One stent produced the greatest change in pressure. The sequential addition of more stents 
further lowered pressure in seven of nine eyes. This technique holds promise as a new clinical surgery 
for glaucoma. 
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Shunt revision versus additional tube shunt implantation after failed tube shunt surgery in 
refractory glaucoma. 
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PURPOSE: To compare tube shunt revision with additional tube shunt after failed tube shunt 
surgery. METHODS: We identified 281 patients who underwent a primary tube shunt procedure from 
1985 to 1998 at Indiana University and reviewed 33 eyes of 33 patients that had failed and required 
further surgery. Shunt revision was performed in 12, whereas an additional shunt was placed in 21 
eyes. Intraocular pressure, antiglaucoma medications, visual acuity, and complications were noted. 
Success was defined as at least a 25% reduction in intraocular pressure that was deemed clinically 
adequate. Qualified success was defined as a 25% intraocular pressure reduction but with additional 
medications or a significant reduction in medications with stable intraocular pressure for 
preoperative intraocular pressure less than 21 mm Hg. RESULTS: Preoperative intraocular 
pressures (mean +/- 95% confidence interval) for the revision and additional tube groups were 28.8 
+/- 5.8 mm Hg and 29.8 +/- 2.7 mm Hg (P =.73), with an average follow-up period of 25.2 months 
(range, 3 to 108 months) and 34.8 months (range, 6 to 84 months), respectively. Final mean 
intraocular pressure was 25.3 +/- 6.7 mm Hg for the revision group and 17.7 +/- 3.4 mm Hg for the 
additional tube group (P =.037). Forty-two percent in the revision group versus 62% in the additional 
tube group achieved at least a qualified success (P =.30, Fisher exact test). Corneal edema was a 
common complication, especially in the additional tube group. Limitations of this study include the 
small sample sizes and the uneven distribution of neovascular glaucoma between the two groups (six 
of 12 in the revision group vs two of 21 in the additional tube group; P =.015, Fisher exact test). 
CONCLUSIONS: Our series showed that after failed tube shunt surgery, an additional tube shunt 
offers better intraocular pressure control than revision by excision of an encapsulated bleb. 
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Outcomes of sequential tube shunts in complicated glaucoma. 
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OBJECTIVE: To evaluate intraocular pressure (IOP) control, change in visual acuity, and 
complications in eyes that have undergone a second glaucoma tube shunt procedure. DESIGN: 
Retrospective, noncomparative case series. PARTICIPANTS: Twenty- two eyes of 22 patients that 
have undergone sequential tube implants for management of glaucoma. METHODS: Parameters 
analyzed included IOP, visual acuity, and number of hypotensive agent before each shunt procedure 
and at last follow-up visit. The overall IOP lowering effect attributable to each tube shunt was 
calculated. Any ocular complications after the second tube shunt were recorded. Success was defined 
as an IOP between 6 and 21 mm Hg and a 20% reduction in IOP from the second tube shunt 
procedure. Qualified successes met one of these two requirements at the last follow-up visit. Total 
failures did not meet any of the above criteria, required additional surgical intervention to lower IOP, 
or both. MAIN OUTCOME MEASURES: Intraocular pressure control, visual acuity preservation, 
and complications. RESULTS: At the last follow-up visit, the average percent reduction in IOP from 



both tube shunt procedures was 42+/-21%. The average percent IOP reduction from the second tube 
shunt was 33+/-17%. Eleven (50%) patients met the criteria for success, 8 (36.4%) patients were 
qualified successes, and 3 (13.6%) were failures. The median number of hypotensive agents decreased 
from two to one. Ten patients experienced new or worse pseudophakic bullous keratopathy after the 
second tube shunt, six of whom underwent penetrating keratoplasty. Thirteen (59%) patients 
maintained visual acuity within one line of their second tube shunt pre-operative Snellen visual 
acuity. Seven (32%) patients lost more than 2 lines, and one patient lost light perception. 
CONCLUSIONS: Although corneal morbidity is a common complication, a second tube shunt does 
not cause higher-than-expected rates of other complications associated with tube shunt surgery. Eyes 
that undergo a second tube shunt procedure can achieve pressure control, require fewer hypotensive 
agents, and may maintain stable visual acuity. 
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Abstract: A trabecular flow model for producing treatment recommendations for patients with 
elevated intraocular pressure is disclosed. One method includes providing intraocular pressure 
measurements for a patient; providing aqueous cavity information, such as collector channel resistance 
and Schlemm's canal resistance, and determining a treatment recommendation for the patient based on 
the aforementioned parameters. 
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Abstract: Purpose: To determine what effect bypassing the trabecular meshwork has on outflow 
facility in cultured human anterior segments.Methods: Anterior segments from 9 donors (n=16 eyes) 
were placed in perfusion culture without the ciliary body. After establishment of baseline intraocular 
pressure, trabecular bypass stents were inserted into the trabecular meshwork with the lumen of the 
tube opening into Schlemm's canal. Eyes were returned toculture, and intraocular pressure recorded. 
Eyes received from 1 to 4 stents.placed equidistant apart at 3, 6, 9 or 12 o'clock. In eyes receiving 1 or 
2 stents, additional stents were later added to a maximum of 4 per eye. In 3 eyes, trabecular 
meshworks were excised and differences in intraocular pressure compared, (trabecular meshwork 
plus stents vs. removal of trabecular meshwork and stents). Control eyes were manipulated in a similar 
fashion each time a stent was placed in the experimental eye.Results: Facility of outflow increased 
after stent placement: 1 stent: increase 43% (n=2); 2 stents: increase 57% (p=0.04; n=6); 3 stents: 
increase 69% (p=0.02; n=4); 4 stents increase 41% (p=0.009; n=9). In two eyes, addition of 3 stents 
lowered IOP from 17 to 1 1.5 mmHg and following trabecular meshwork removal, intraocular 
pressure was reduced to 4.5 mmHg. In a third eye, stent placement in each quadrant, lowered 
intraocular pressure from 17 to 12 mmHg and maintained an intraocular pressure of 12 mmHg 
following trabecular meshwork removal.Conclusions: Bypass of the trabecular meshwork increases 
outflow facility in cultured human anterior segments. 
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Abstract: 

Intraocular stents and applicators are disclosed for treating glaucoma. The stents are configured to 
extend between the anterior chamber of the eye and Schlemm's canal for enhancing outflow of 
aqueous from the anterior chamber so as to reduce intraocular pressure. The stents can have features 
for anchoring the stent into Schlemm's canal as well as preventing the walls of Schlemm's canal from 
closing the outlet of the stents. The applicators can be steerable so as to make implantation easier. 



Additionally, the applicators can be configured to hold a plurality of stents so that multiple stents 
can be implanted through one incision without removing the applicator from the incision between 
serial implantations. 
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Alerting Abstract US Al 

NOVELTY - The instrument has an elongate body with a tube sized to be introduced into an eye (10) 
through an incision in the eye. A trocar in the tube has a cutting edge sufficiently sharp to cut through 
a wall of a physiologic outflow pathway. A set of biocompatible implants is positioned in the elongate 
body, where each of the implants is sized and shaped to convey aqueous humor from an anterior 
chamber (20) of the eye to a fluid outflow path of the eye. The elongate body has an actuator that 
serially dispenses the implants from the elongate body for implanting in eye tissue. 
DESCRIPTION - INDEPENDENT CLAIMS are also included for the following: 

1 . a method of implanting a set of implants for treating glaucoma, comprising inserting an 
instrument into an eye through an incision 

2. a method of treating an eye condition, comprising making an incision into a naturally- 
occurring space of an eye 

3. a method of treating glaucoma, comprising providing biocompatible implants. 



USE - Used for delivering an implant such as Intraocular stent and self-trephining glaucoma stent, for 
treating an ophthalmic condition e.g. glaucoma, and dispensing the implant through a wall of a 
physiologic outflow pathway. 

ADVANTAGE - The instrument efficiently delivers implants for treating the ophthalmic condition 
and effectively dispenses implants through a wall of a physiologic outflow pathway. The set of 
biocompatible implants is positioned in the elongate body, where each of the implants is sized and 
shaped to convey aqueous humor from an anterior chamber of the eye to a fluid outflow path of the 
eye, thus reducing elevated intraocular pressure in an animal eye and human eye. The instrument treats 
glaucoma in faster, safer, less expensive manner, and saves operating time, and reduces redundant 
incision or injury. 



Original Publication Data by Authority ArgentinaPublication No. ...Original Abstracts:so as to make 
implantation easier. Additionally, the applicators can be configured to hold a plurality of stents so 
that multiple stents can be implanted through one incision without removing the applicator from the 

incision between serial Claims:the eye to a fluid outflow path of the eye so as to reduce elevated 

intraocular pressure; andsaid elongate body further comprising an actuator that serially dispenses the 
implants from the... 
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NOVELTY - The method involves inserting an instrument into an eye (10) through an incision, and 
providing a set of biocompatible implants that, when implanted, convey aqueous humor from an 
anterior chamber (20) of the eye to a fluid outflow path of the eye. The instrument is utilized to deliver 
a biocompatible implant through a wall of Schemes canal (22) at a location, and the instrument is 
utilized to deliver another biocompatible implant through a wall of Schemes canal at another location, 
without removing the instrument from the eye between the deliveries of the implants. 
DESCRIPTION - INDEPENDENT CLAIMS are also included for the following: 

1 . a method of treating an eye condition, comprising making an incision into a naturally- 
occurring space of an eye 

2. a method of treating glaucoma, comprising providing biocompatible implants to convey 
aqueous humor from an anterior chamber of an eye to a fluid outflow path of the eye. 



USE - Used for implanting an implant such as Intraocular stent and self-trephining glaucoma stent, for 
treating glaucoma. 

ADVANTAGE - The method efficiently implants the implant for treating glaucoma. A set of 
biocompatible implants is provided to convey aqueous humor from an anterior chamber of the eye to a 
fluid outflow path of the eye, thus reducing elevated intraocular pressure in an animal eye and human 
eye. The method treats glaucoma in faster, safer, less expensive manner, and saves operating time, and 
reduces redundant incision or injury. 



Original Publication Data by Authority ArgentinaPublication No. ...Original Abstracts:so as to make 
implantation easier. Additionally, the applicators can be configured to hold a plurality of stents so 
that multiple stents can be implanted through one incision without removing the applicator from the 
incision between serial... Claims:What is claimed is:l. A method of implanting a plurality of 
implants for treating glaucoma, comprising:inserting an instrument into an eye through an 
incision ;providing a plurality of biocompatible implants that, when implanted, convey aqueous 
humor from an anterior chamber of the eye to a fluid outflow path of the eye so as to reduce 
intraocular pressure ;utilizing said instrument to deliver a first biocompatible implant through a wall 
of Schlemm's canal at a first location; andutilizing said instrument to deliver a second biocompatible 
implant through a wall of Schlemm's canal at a second location, without removing said instrument 



from the eye between said deliveries of said implants; wherein... 
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NOVELTY - The method involves acquiring treatment recommendation including a recommended 
location of a stent implantation and a recommended number of stents for a patient. The 
recommendation is acquired based on a baseline intraocular pressure of the patient, target reduction 
in intraocular pressure for the patient, location of a collector channel and an aqueous cavity datum 
that is acquired, where the datum is selected from the group of a collector channel resistance e.g. 
SchlemrrTs canal resistance. The patient is treated according to the recommendation. 
USE - Used for treating a glaucoma e.g. open-angle glaucoma, close-angle glaucoma in the eye of a 
patient by trabecular bypass microsurgery and viscocanalostomy surgery. 

ADVANTAGE - The method allows implanting recommended number of stents for the patient, thus 
reducing an elevated intraocular pressure, and hence providing treatment of glaucoma in a faster, 
safer and less expensive manner. The method maintains intraocular pressure of the eye by the 
intricate balance of secretion and outflow of the aqueous and enhances aqueous transport or 
therapeutic effects on the tissue by targeted stent placement and multi-stent therapy. 
DESCRIPTION OF DRAWINGS - The drawing shows a flow diagram illustrating a method for 
treating glaucoma. 
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NOVELTY - Treating refractory glaucoma, involves forming and separating a surface scleral 
fragment; forming, separating and dissecting a deep scleral fragment; introducing drainages out of 
human amniotic membrane into subconjunctival and subscleral spaces to put one of them under a 
surface scleral fragment by removing implant's part into anterior chamber. The second drainage 
should be put subconjunctivally above the scleral fragment. Implants' edges should be withdrawn 
beyond Ibc limits of all edges of surface scleral fragment onto adjacent sclera. Moreover, implants 
should be placed in subscleral and subconjunctival spaces loosely by not trying to separate them and, 
thus, forming wave-like protrusions at implants' surfaces. The method enables stabilization and 
regeneration of processes in area of drainage implantation, provide tissue separation by keeping 
intraocular liquid filtration and creates permeable tamponade of anterior chamber. 
USE - Medicine, ophthalmology. 
ADVANTAGE - Higher efficiency of therapy. 



Alerting Abstract ...and subscleral spaces to put one of them under a surface scleral fragment by 
removing implant's part into anterior chamber. The second drainage should be put subconjunctivally 
above the scleral fragment. Implants' edges should be withdrawn beyond the limits of all edges of 
surface scleral fragment onto... 
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for implanting implants in an eye 
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Alerting Abstract US Al 

NOVELTY - A glaucoma treatment kit comprises a sterile package (308) having: 

A. numerous glaucoma treatment implants and applicators (304) for implanting numerous 
implants in eye; and 

B. numerous implants and a single reloadable applicator for implanting the implants in eye. 



USE - For treating glaucoma. 

ADVANTAGE - The kit containing intraocular stents extend between anterior chamber and 
Schlemm's canal of eye and enhances outflow of aqueous from anterior chamber and reduces 
intraocular pressure. 
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Trabecular stenting device for glaucoma treatment, has inlet portion that provides fluid 
communication from anterior chamber of eye to outlet portion which is introduced into 
Schlemm's canal 
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NOVELTY - An outlet portion is shaped and introduced into the Schlemm's canal (22), with the 
longitudinal axis of the trabecular stenting device at an angle to the Schlemm's canal. An inlet portion 
permits communication of fluid from an anterior chamber (20) of the eye (10) to the outlet portion. 
DESCRIPTION - An INDEPENDENT CLAIM is also included for a method of implanting implants 
for treating glaucoma. 
USE - For glaucoma treatment. 

ADVANTAGE - Enables faster, safer and less expensive treatment of glaucoma. 
DESCRIPTION OF DRAWINGS - The figure is an enlarged cross-sectional view of an anterior 
chamber angle of an eye with a trabecular stent. 
10 Eye 
14 Pupil 

20 Anterior chamber 

21 Trabecular mesh work 

22 Schlemm's canal 



Original Publication Data by Authority ArgentinaPublication No. ...Original Abstracts:so as to make 
implantation easier. Additionally, the applicators can be configured to hold a plurality of stents so 
that multiple stents can be implanted through one incision without removing the applicator from the 

incision between serial so as to make implantation easier. Additionally, the applicators can be 

configured to hold a plurality of stents so that multiple stents can be implanted through one incision 

without removing the applicator from the incision between serial so as to make implantation 

easier. Additionally, the applicators can be configured to hold a plurality of stents so that multiple 
stents can be implanted through one incision without removing the applicator from the incision 
between serial... 
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Ocular shunt for treating glaucoma, has tube with porous end plate implanted into 
subconjunctival-tenon space and connected to other tubes to form cross-shaped double shunt 
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NOVELTY - The shunt has a tube (20) implanted in an anterior chamber (50) with a hole (23) in a 
center. The tube forms a T-shaped shunt with a tube (30) implanted in a lumen of a Schlemms canal 
(60), at right angles. A tube (40) with a porous end plate is implanted into a subconjunctival-tenon 
space and is connected to the tubes (20, 30) to form a cross-shaped double shunt. 
USE - Used for draining aqueous fluid in eye for treating glaucoma. 

ADVANTAGE - The tube forming a cross-shaped shunt with the other tubes controls the rate of 
outflow of aqueous humor through the porous end plate, thereby preventing an overflow of too much 
fluid from the eye and controlling intraocular pressure associated with glaucoma. 



Original Titles:Dual drainage ocular shunt for glaucoma Alerting Abstract ...DESCRIPTION OF 
DRAWINGS - The drawing shows a perspective view of a combined dual shunt in place in the eye... 
Original Publication Data by Authority ArgentinaPublication No. ...Original 

Abstracts: interconnected with the first tube at a right angle to form a single T-shaped shunt with the 
second tube implanted in the lumen of Schlemm's Canal. A third tube, with a porous end plate, is 
implanted into the subconjunctival-tenon space and is connected to the first and second tubes to form 
the "cross-shaped" double shunt. The end plate has small pores that control the rate of aqueous humor 

outflow. The first T-shaped shunt Claims:an eye and capable of receiving a controlled flow of 

aqueous fluid through the first tube, the flow being controlled by the size of the membrane hole; a 
second tube attached transversely to the first tube, the second tube having a second lumen 
therethrough and two open ends communicating with the second lumen... 
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Method for reducing intraocular pressure within eye surgically - includes providing tubular 



shunt having first and second coaxially and removably connected tubes, and inserting first tube 
into anterior chamber 
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The method includes the steps of providing a tubular shunt having first and second coaxially and 

removably connected tubes, having a length to extend from within the anterior chamber to a position 

of the conjunctival cul-de-sac. The first tube has first and second ends and the second tube having first 

and second ends, with a filter mounted within the second tube to prevent bacterial ingress. 

The next step is inserting the first end of the first tube into the anterior chamber, and piercing the 

conjunctival layer and passing the second end of the first tube outwardly through it to lay externally of 

the conjunctival layer. The final step is connecting the first end of the second tube to the second end of 

the first tube such that the second tube lays externally of the conjunctival layer. 

ADVANTAGE - Eliminates possibility of scarring of conjunctival Tenon's and/or episcleval tissue 

over external drainage site. 



...includes providing tubular shunt having first and second coaxially and removably connected 
tubes, and inserting first tube into anterior chamber Original Publication Data by 
Authority ArgentinaPublication No. Original Abstracts:An apparatus for reducing intraocular 
pressure includes first and second resilient flexible tubes connected together to permit fluid flow 
therethrough. The first tube has one end inserted within the anterior chamber of the eye to drain fluid 

therefrom end thereof which opens when subjected to a predetermined fluid pressure, to thereby 

reduce the intraocular pressure of the eye. A filter is mounted within the second tube to prevent 
bacteria from entering the anterior chamber of the eye, while permitting replacement of the filter as 
desired. A method for reducing intraocular pressure includes the step of inserting a first end of the 

first described tube into the anterior chamber of the Claims: the eye and under the eyelids, said 

procedure including the steps of: providing a tubular shunt having first and second coaxially and 
removably connected tubes, having a length to extend from within the anterior chamber to a... 



